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(57) [Abstract] 

[Problem] Ultrasound applicator of multiple is exchan 
ged and ultrasonic treatment equipment where 
modificationof various setting is done securely and 
automatic in ultrasonic treatment equipment whichis 
used, is offered. 

[Means of Solution] Memory 34 of individual informa 
tion which relates to each ultrasound applicator 1 1 and 
means whichreads out each individual information from 
memory 34. It consists of means which writes each 
individual information to memory 34. When 
exchanging ultrasound applicator 11 modification of 
various setting is done inthe automatic, can designate 
work time as minimum Because there is not a manual 
job of troublesome configuration renewal job, be able 
to preventerror setting, it is possible to do normal 
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treatment which is mad ' yecti vesafely: 




[dairr(s)] 

[Claim 1] Irradiating ultrasound to specified treatment 
objective site, in ultrasonic treatment equipment which 
obtains theremedial effect, 

Ultrasound generation source which generates aforemen 
tioned ultrasound and, 

Drive means which drives this ultrasound generation s 
ource and, 

Control means which does operation control of this dri 
ve means and, 



<£>fEt£^K:C, - ■• J W^ncn.^fllY' 



order to do aioremenuui Kuu^ti au wu ^ ^ ^. ~* 
aforementioned ultrasound generation source and, 

Reading means in order to read out aforementioned ind 
ividual information fromtheaforementioned memory 
means and, 

Empty ultrasonic treatment equipment which designate 
s that it is constituted asfeature. 

[Claim2] Ultrasonic treatment equipment which is sta 
ted in Claim 1 which designates that it hasthe writing 
means in order to write aforementioned individual 
information to theaforementioned memory means as 
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feature. 
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[Claim 3] Utrasound applicator which possesses deta 
chable structure from main body of theaforementioned 
ultrasonic treatment equipment and irradiates - 
ultrasound to aforementionedtreatment objective site 
having, 

Ultrasonic treatment equipment which is stated in Clai 
m l or 2 which designates that itpossesses constitution 
where aforementioned memory' means and 
theaforerrentioned ultrasound generation source which 
keep aforementioned individual information 
areincluded in aforementioned ultrasound applicator as 
feature. 

[Claim 4] Replacing to aforementioned individual inf 
ormation, ultrasonic treatment equipment which it 
states inthe Claim 3 which designates that it has 
aforementioned memory means wherethe identification 
cord which corresponds to said individual information 
is kept asfeature. 

[Claim 5] Aforementioned individual information whi 
ch includes set condition being necessary forthe 
operation of ultrasonic probe for image diagnosis and 
ultrasonic probe for said image diagnosisand, 
ultrasonic treatment equipment which is stated in any 
of Claim 1 to 4 whichdesignates that aforementioned 
ultrasound generation source which it possesses ishad 
as feature. 

[Claim 6] Ultrasonic treatment equipment which is sta 
ted in any of Claim 1 to 5 which designatesthat it has 
propagation medium control means which within 
quantity or fill ordischarge or temperature of 
aforementioned propagition medium in theenclosure 
means where ultrasound propagation medium of 
aforerrentionedultrasound generation source is 
enclosed in inside at least controls one asfeature. 

[Claim 7] As for aforementioned individual informatio 
n aforementioned ultrasound generation source, 
driving frequency , impedance characteristic and/or 
phase characteristic , Is irradiated to object site 
specified strength and time of ultrasound which, size 
of heat-modified region of object site in ultrasound 
irradiation, within quantityor fill or discharge or 
temperature of types and/or use objective , treatable 
region, size ancVor shape , the usage history and 
aforementioned propagation medium at least one, theset 
condition which is necessary for drive, ultrasonic 
treatment equipment which is stated in theany of 
Claims 1 through 6 whichdesignates that inside at 
least one is displayedas feature. 

[Claim 8] Ultrasonic treatment equipment which is sta 
ted in any of Claim 1 to 7 which designatesthat 
control condition in order to prevent occurrence of 
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vol tage and thecurrent v ' -e aforerrierftioned 
individual information t js from specified value 
isdisplayed as feature. 

[Claim 9] Aforementioned ultrasound generation sour 
ce dispatches ultrasound with specified outputand self 
diagnosis means which does self diagnosis of 
aforementioned ultrasound generation source withthe 
analysis result output from received signal analysis 
means and aforerrentioned received signal analysis 
means whichanalyze reflected wave which said 
ultrasound generation source receives after sped fied 
time, ultrasonic treatment equipment which is stated in 
any of Claims 1 through 8 which designatesthat it has 
as feature. .z* 

[Claim 1 0] As for aforementioned ultrasound generati 
on source, adjustable means which adjust swith 
ultrasound generation element of at least one and of 
aforementioned ultrasound generation element and 
theaforerrentioned drive means load. Empty ultrasonic 
treatment equipment which is stated in any ofQaims 
1 through 9 whichdesignates that it is constituted as 
feature. 

[Claim 1 1] Irradiating ultrasound which is emitted to s 
pecified treatment objective site from ultrasound 
generati onsource which is driven by drive means in 
ultrasonic treatment equipment which obtains 
theremedial effect, 

Comparing with driving waveform which applying is d 
one and driving waveform pattern whichis remembered 
beforehand in said ultrasonic treatment equipment main 
body in aforementioned ultrasound generation 
sourcewith aforementioned drive means , ultrasonic 
treatment equipment which designates that it hasthe 
control means which stops output of said driving 
waveform agreement or at timeof non- coinciding as 
feature. 

[Claim 12] Irradiating ultrasound which is emitted to s 
pecified treatment objective site from ultrasound 
generationsource which is driven by drive means in 
ultrasonic treatment equipment which obtains 
theremedial effect, 

Estimate driving waveform which was calculated with af 
orementioned drive means with driving waveform 
which applying is done and on basis of electrical 
property of said ultrasound generation source in 
aforementioned ultrasound generation source 
comparing, ultrasonic treatment equipment which 
designates that it has control means which stops 
output of thesaid driving waveform agreement or at 
time of non- coinciding as feature. 

[Claim 1 3] Irradiating ultrasound which is emitted to s 
pecified treatment objective site from ultrasound 
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generationsource which : ; ven by drive means via 
domain filter where drivi. ^ vvaveformwhich is 
outputted in ultrasonic treatment equipment which 
obtains remedial effect, by theaforernentioned drive 
rreans passes only specified high frequency band in 
aforementioned ultrasound generationsource ultrasonic 
treatment equipment which designates that it has 
applying domain control means due to theconstitution 
which applying is done as feature. 

[Claim 14] From aforementioned ultrasound generatio 
n source ultrasound which is irradiated withthe bundle 
means in specified position bundle ultrasonic 
treatment equipment which from any one or theClaim 5 
among Claim 1 to 3 which designate that it is done as 
feature isstated in any one among 1 3. 
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[Description of the Invention] 
[0001] 

(Technological Field of Invention] This invention, irra 
dialing ultrasound, re^rds ultrasonic treatment 
equipment which does thetreatment of treatment 
objective site. 

[0002] 

[Prior Art] Irradiating tenacity ultrasound (shock wave) 
from outside the body, extermination doing only 
cancer cell making use of difference of thermal 
sensitivity of calculus (stone) fragmenting equipment , 
the tumor tissue and normal tissue which fragmenting it 
does calculus (stone), ultrasonic heat therapy 
equipment whichdoes treatment of tumor ( hi gji per sir 
H 7 equipment ), focusing doing ultrasound in 
thetreatrrent objective site, irradiating, there is a 
ultrasound cauterization equipment etc which does 
treatment by heating necrosis doing cancer and tumor 
etc of inside the body in theultrasonic treatment 
equipment . 

[0003] Occasion where treatment is done making use of 
these equipment, thenecessity to use properly 
ultrasound applicator of multiple kinds according to 
the therapeuti c method and treatment site or other 
difference, occurs. 

[0004] Especially when from outside the body directly 
afflicted part treatment is doneand when treatment it 
does afflicted part of organ inside under open 
abdomenregarding ultrasound cauterization equipment, 
or when treatment is done combining with 
thelaparoscope and endoscope etc etc, therapeutic 
method where multiple differs isexarrrined 
Furthermore ultrasound applicator of multiple kinds 
which is adjusted to objectiveaccording to size of 
treatment objective region and difference of 
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shapebecomes necessar 

[0005] When ultrasound applicator of this kind of mil 
tiple kinds is used in, in every respectiveultrasound 
applicator, it is necessary to do intensity of ultrasound 
and therrodification of various setting which include 
illumination tirre and frequency etc, when modification 
of treatment plan which includes examination ofthe 
illumination method of ultrasound in addition or, 
according to respectiveultrasound applicator is needed, 
it occurs. 

[0006] In addition, it informs about treatment state due 
to region and/or ultrasound irradiation which thethis 
said ultrasound applicator whigys selected vis-a-vis 
equipment user makes treatable & thedisplay means of 
for sake of and it is necessary to modify condition 
setting ofthe audio generation means. 

[0007] In order to modify these various setting which a 
ccorrpany therrodification of ultrasound applicator, it 
is necessary to execute circuit equipment or other 
change operation whichrelates to driving waveform 
supply part in order to generate waveform which drives 
theinput of modification information and change, and 
ultrasound sound source ofvarious switch which 
accompany that. 

[0008] Corresponding to resistance which is detected b 
y detecting resistance ofthe resistance which is 
mounted in ultrasonic oscillator as Prior Art, according 
to the Japan Unexamined Patent Publication Hei 7- 
289577 disclosure, in occasion where you exchange 
ultrasonic oscillator, constitutionthat is disclosed it 
sets frequency where main body equipment responds 
to thethis said resistance. 

[0009] But because, to prepare ultrasound applicator of 
multiple kinds regarding this kind ofPrior Art, vis-a- 
vis ultrasonic treatment equipment main body of 
single platform, to exchange according to the diverse 
treatment condition, when it uses in, driving these 
multipurpose ultrasound applicator appropriately, in 
order toobtain sufficient remedial effect, information 
which ultrasonic treatment equipment main body 
needs with only driving frequencyof oscillator is not 
fully. 

[0010] In past, when strength and illumination time of 
for example ultrasound and treatable region etcwhich 
becomes object use ultrasonic treatment equipment, it is 
a necessary essential, thosecondition differ properly 
depending upon types and application of 
' theultrasound applicator. 

[001 1] Because of this, exchanging ultrasound applica 
tor of many diverse, when itapplies to treatment, 
corresponding to each ultrasound applicator, it was 
necessary torrodify various setting of ultrasonic 



treatment equipment rm ; dy side with manual . 
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[0012] 

[Problems to be Solved by the Invention] But, modific 
ation of these various setting of conventional was 
troublesome jobvery covers item of multiple. I n 
addition, there is a possibility where error of setting 
occurs, that theconfiguration renewal is done humanly, 
when error of this kind of setting occurs evenin by 
cliance, there are times when such as operation with 
. conditionwhere equipment is not intended 
disadvantage occurs. 

[0013] Furthermore, there is a possibility where desirab 
le state occurs thespecified value where correct treatment 
where it paralleled to treatment plan withthe error of 
setting is not done, design intends for, test subject 
suchas influence to tissue which is due to lighting of 
ultrasoundoutput which deviates and and influence 
which is not intended tothe blood vessel. 

[0014] This way, as for influence with error of setting i 
n the ultrasonic treatment equipment they are large ones 
vis-a-vis error of setting in theultrasound image 
diagnosis equipment, when exchanging ultrasound 
applicator where several types differs, accuracyand 
assured modification of various setting are very 
important. 

[001 5] Regarding to this invention, it prevents human 
error of shortening andsetting work time which is 
required in order to set by fact thatit tries to accompany 
change operation of ultrasound applicator of multiple 
kinds whichresponds to treatment objective, to do 
exchange operation of various setting of ultrasonic 
treatment equipment main bodyin automatic, 
beforehand, it designates that ultrasonic treatment 
equipment which bringsthe optimum remedial effect 
with invasion of minimum limit is offered as objective. 
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[0016] 

[Means to Solve the Problems] To achieve above-menti 
oned object in order, In this invention which is stated 
in Claim 1 we depend, Irradiating ultrasound to 
specified treatment objective site, in ultrasonic treatment 
equipment which obtains theremedial effect putting. 
Generates aforerrcntioned ultrasound ultrasound 
generation source which, It makes Means of Solution 
readi ng means i n order to read out memory means and 
theaforernentioned individual information which keep 
individual information in order to do 
theaforernentioned operation control of drive means 
and do operation control of this drive means thecontrol 
means and aforementioned ultrasound generation 
source driving this ultrasound generation sourcefrom 
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aforementioned memor ans, empty' with ultrasonic 
treatment equipment wL designates that it is 
constituted as feature. 

[0017] Inaddition, it makes Means of Solution accordi 
ng to this invention which is statedin Claim 2 , with 
ultrasonic treatment equipment which is stated in Claim 
1 whichdesignates that it has writing means in order to 
write aforerrentionedindividual information to 
aforementioned memory means as feature. 

[001 8] I n addition, according to this invention which i 
s stated in Claim 3 , itpossesses detachable structure 
from main body of aforementioned ultrasonic treatment 
equipment and ithas ultrasoundapplicator which 
irradiates ultrasound to aforementioned treatment 
objective site.it makes Means of Solution with 
ultrasonic treatment equipment which is stated in Claim 
1 or 2 whichdesignates that it possesses constitution 
where aforerrentionedmemory means and 
aforementioned ultrasound generation source which 
keep theaforementioned individual information are 
included in aforementioned ultrasound applicator 
asfeature. 

[0019] In addition, according to this invention which i 
s stated in Claim 4 Replacing to aforementioned 
individual information, it makes Means of Solution 
with theultrasonic treatment equipment which it states 
in Claim 3 which designates that it has 
theaforementioned memory means where identification 
cord which correspondsto said individual information 
is kept as feature. 

[0020] In addition, it makes Means of Solution accordi 
ng to this invention which is statedin Claim 5 , 
aforementioned individual information which includes 
set condition whichis necessary for operation of 
ultrasonic probe for image diagnosis and theultrasonic 
probe for said image diagnosis and, with ultrasonic 
treatment equipment which is stated in any of Claim 1 
to 4 which designates that aforementioned ultrasound 
generation sourcewhich it possesses is had as feature. 

[0021] Inada^tior^Intrusinvertionwruchisstatedin 
Claim6 we depend, It makes Means of Solution with 
ultrasonic treatment equipment which is stated in any 
of theClaim 1 to 5 which designates that it has 
propagation medium control means which withinthe 
quantity or fill or discharge or temperature of 
aforeirentionedpropagation medium in enclosure means 
where ultrasound propagationrnediumof 
aforementioned ultrasound generation source is 
enclosed in inside at leastcontrols one as feature. 

[0022] In addition, In this invention which is stated in 
Claim7 we depend, As for aforementioned individual 
information aforementioned ultrasound generation 
source, driving frequency , impedance characteristic 
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and/or phase characterise Is irradiated to object site 
specified strength and tii f ultrasound which, It 
makes Means of Solution size of heat-modified region 
ofobject sitein idtrasouni irradati^ 
or fill or discharge or temperature of types and/or use 
objective, the treatable region , size and/or shape , 
usage history and aforementioned prorjagationmedium 
at least one, set condition which is necessary for drive, 
with theultrasonic treatment equipment which is stated 
in any of Claims 1 through 6 which designates thatthe 
inside at least one is displayed as feature. 

[0023] In addition, according to this invention which i 
s stated in Claim 8 , theaforerrentioned individual 
information makes Means of Solution with ultrasonic 
treatment equipment which is stated inthe any of Q aim 
1 to 7 which designates that control condition in order 
toprevent occurrence of voltage and current which 
differ frorrthe specified value is displayed as feature. 

[0024] In addition, according to this invention which i 
s stated in Claim 9 ,aforementioned ultrasound 
generation source dispatches ultrasound with specified 
outputand self diagnosis means which does self 
diagnosis of aforementioned ultrasound generation 
source withthe analysis result output from received 
signal analysis means and aforementioned received 
signal analysis means whichanalyze reflected wave 
which said ultrasound generation source receives after 
specified tirre. It makes Means of Solution with 
ultrasonic treatment equipment which is stated in any 
of theClaims 1 through 8 which designates thing 
which it has as feature. 

[0025] In addition, according to this invention which i 
- s stated in Claim 1 0 , asfor aforementioned ultrasound 
generation source, adjustable means which adjustswith 
ultrasound generation element of at least one and of 
aforementioned ultrasound generation element and 
theaforarertioned drive means load It makes Means 
of Solution empty with ultrasonic treatment equipment 
which is stated intheany of Claims 1 through 9 which 
designates that it is constituted as feature. 

[0026] In addition, In this invention which is stated in 
Claim U we depend, Iiradiating ultrasound which is 
emitted to specified treatment objective site from 
ultrasound generationsource which is driven by drive 
means in ultrasonic treatment equipment which obtains 
thererredial effect putting, Comparing with driving 
waveform which applying is done and driving 
waveform pattern whichis remembered beforehand in 
said ultrasonic treatment equipment main body in 
aforementioned ultrasound generation sourcewith 
aforementioned drive means , it makes Means of 
Solution with ultrasonic treatment equiprrent 
whichdesi grates that it has control means which stops 
output of said driving waveformagreerrent or at time of 
norv coinciding as feature. 
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[0027] In addition, InU. -ivention which is stated in 
Claim 12 vre depend, Inadiating ultrasound which is 
emitted to specified treatment objective site from 
ultrasound generationsource which is driven by drive 
means in ultrasonic treatment equipment which obtains 
theremedial effect putting, Estimate driving waveform 
which was calculated with aforementioned drive means 
with driving waveform which applying is done and on 
basis of electrical propertyof said ultrasound generation 
source in aforementioned ultrasound generation source 
comparing, it makes theMeans of Solution with 
ultrasonic treatment equipment which designates that it 
has control means whichstops output of said driving 
waveform agreement or at tinxfif non-coinciding as 
feature. 

[0028] In addition, In this invention which is stated in 
Claim 1 3 we depend, I rradiating ultrasound which is 
emitted to specified treatment objective site from 
ultrasound generationsource which is driven by drive 
rreans via domain filta vvriereaxivingwaveformwhich 
is outputted in ultrasonic treatment equipment which 
obtains remedial effect, by theaforementioned drive 
rreans passes only specified high frequency band in 
aforementioned ultrasound generationsource with 
ultrasonic treatment equipment which designates that it 
has applying domain control rreans due tothe 
constitution which applying it makes Means of 
Solution is done asfeature. 

[0029] In addition, according to this invention which i 
s stated in Claim 14 , theultrasound which is irradiated 
it makes Means of Solution from aforementioned 
ultrasound generationsource due to bundle rreans 
with ultrasonic treatment equipment which from any 
one or theClaim 5 among Claim 1 to 3 which designate 
thing which bundle isdone as feature is stated in any 
one among 13 in specified position 

[0030] If it makes this way, when multiple you use ultr 
asound applicator of same types in, on basis of 
individual information set driving condition securely,- 
itcan identify can manage information which is 
necessary for history mareigerrenhvithout easy and 
mistake. 

[0031] Fiirtterrnore, it is possible to control optimump 
ropagation medium ineach ultrasound applicator on 
basis of each individual informatioa 

[0032] Furthermore, when exchanging ultrasound appl 
icator of multiple, it set driving conditionof mistake, 
assuming, in addition that or disadvantage which is 
notexpected in by chance occurred in ultrasound 
generation source, it can prevent tfcmal function by fact 
that you watch voltage and current. 
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source, there being a diss *age which tsnot 
expected, because it is po^e to do detection with 
theself diagnosis in advance appropriate maintenance 
does, can prevent fact thattbe ultrasound which in 
addition you do not intend is irradiated. 

[0034] 

[Embodiment of Invention] Below, embodiment of this 
invention based on the drawing is explained. 

[0035] Fact that it shows in Figure 1 is something whi 
ch displays theconstitution of ultrasonic treatment 
equiprrent which relates to this invention in schematic. 
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[0036] Relates to this invention as for ultrasonic treatm 
ent equipment which, Irradiates ultrasound ultrasound 
applicator 1 1 which, In ultrasound applicator 1 1 
degassed water 35 circulates water circuit 12 which, 
Supplies energy to ultrasound generation source 
driving waveform supply part 1 3 which, To move 
ultrasonic oscillator 3 1 positional control section 14 in 
order, Operates data or other input and equipment of 
patient operating part 16 which, It informs about 
treatment information and state equipment user, £ 
image displaysection 16 and audio ^neration section 
17, You generalize ultrasound imagi diagnosis section 
1 8 in order to obtain image information ofthe treatment 
region and and reading section 19 in order to remove 
individual informationof ultrasound applicator 11 from 
ultrasound applicator 1 1 and writing section 20 in 
order torecord usage history or other information of 
ultrasound applicator 1 1 and treatment information 
nxmory21 and ultrasonic treatment equipment entirety 
whichrerrernber various treatment information you 
consist of system control part 22 wliichiscontrolled. 

[0037] Fact that it shows in Figure 2a is something wh 
ich displays theconstitution of ultrasound applicator 
1 1 which relates to this invention in schematic. 

[0038] Ultrasound applicator 1 1, ultrasound which wa 
s irradiated fromultrasonic probe 32 and ultrasonic 
oscillator 3 lfor ultrasonic oscillator 3 1 and ultrasound 
image goii^participating stopping^deciaingwhich are 
a ultrasound generation source coupling membrane 33 
in order propagation to do and thememory 34 which 
remembers individual informationof ultrasound 
applicator and, consists of in thebody tissue. In 
addition, between of ultrasonic oscillator 31 and 
«)uplingirernbrane33 is filled up with the for example 
degassed water 36 or other ultrasound propagation 
medium. 

[0039] Fact that it shows in Figure 2b is something wh 
ich displays theoutline of constituent of memory 34 
which relates to this inventioa 
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[0040] As shown in figi' ^dividual information of u 
ltrasound applicator 1 1 .. jrembered in thememory 34 . 

[004 1] As for content of these individual information, 
Basic frequency information 4 1 , Depend on frequency 
of ultrasonic oscillator 31 impedance characteristic 
information 42 and phase characteristic information 43 
which, For outside the body / or other types / use 
objective information 44 in technique, focus depth or 
other heating possibleregion information 45 of 
ultrasonic oscillator 31, size information 47 of heat 
rrodificationrrap information 46 and ultrasound 
applicator 11 which showbetween treatment depth and 
relationship of input electric power and illumination 
time andthe size of heat- modi fled region of afflicted part 
tissue, water circuit flow information 48, it 
isconstituted from necessary information in order to use 
types of thsultrasonic probe for image diagnosis and 
ultrasound applicator which designates frequency or 
other ultrasonic probe information 49, the usage 
history information 50 and etc as main ones. 

[0042] Ultrasonic oscillator 3 1 has had basic frequency 
in every respective types, whendriving ultrasonic 
oscillator 3 1 in basic frequency, can convert electrical 
energy to theultrasonic energy most efficiently. 
Because of that when driving ultrasonic oscillator 31, 
basic frequency information 41 becomes theimportant 
information, driving waveform supply part 13 decides 
driving frequency of this said ultrasonic oscillator 31 
on basisof this information. 

[0043] Impedance characteristic information 42 and ph 
ase characteristic 43 become important occasion where 
frequerx^mxiulationc^venxthxiisused. ultrasonic 
oscillator 31 basic frequency 41 occasion where it 
drives with freqiJencywhich differs, originating in 
impedance characteristic and phase characteristic of 
ultrasonic oscillator 31,the matching of ultrasonic 
oscillator 3 1 which includes matching circuit 53 when 
you saw fromamplifier 52 side slips from optimum 
value. Because of this, electrical load where voltage 
and current v^da thespecifled design number differ to 
oscillator 31 depending upon driving frequency are 
thrown, thespecified design number differ to amplifier 
52 and matching circuit 53 and ultrasonic oscillator 31 
is a possibility whichthe applying is done. 

[0044] Before ultrasound is irradiated making use of i 
rrpedance characteristic information 42 and phase 
characteristic information 43,to calculate appropriate 
output value which does not become with theoutput 
which differs from specified design number in, 
regarding ultrasonic treatment equipment whichrelates 
to this invention,, driving waveform supply part 1 3 is 
controlled then making use of theappropriate output 
set value which that in advance was calculated 
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[0045] Types / use objec inforrnafion 44 is used be 
cause equiprrent user ven« -s that appropriateappHcator 
11 which corresponds to treatment which has been 
made objective byshowing types of ultrasound 
applicator 1 1 which equipment user selects, is selected, 
in addition is used for also setting etc of work of 
positional control sect ion 14 and norv work and work 
range. When for example ultrasound applicator 1 1 is 
for in technique, it does not work positional control 
sectionK when you use due to fact that equipment 
user keeps ultrasound applicator 1 1 bythe hand it is 
thought. 

[0046] Heating possible region information 45 has six) 
wn focus depth of ultrasound applicator 1 1 which 
isselected, treatable repeating region vis-a-vis 
ultrasound image which isused for diagnosis in before 
treatment, informs about treatable site the equipment 
user by indicating, & it is used for for sake of. 

[0047] In addition, heat modification map information 
46 case where treatment is done making use ofthe 
ultrasound applicator 1 1 which is selected strength of 
ultrasound, is information whichshows relationship of 
size of heat-modified region of illumination time and 
theafflicted part tissue, is important information in order 
to do effective therapy. 

[0048] Strength of ultrasound smaller than proper valu 
e, when illumination time isshort, objective site is not 
done heat-modified completely and because thecancer 
cell etc teat-modified necrosis it does not do, remedial 
effect is not acquired tothe fully. 

[0049] In addition, for example ultrasound strength lar 
ger than proper value, when or illumination time islong, 
afflicted part heat-modified above doing, vis-a-vis 
tissue of theobjective site there is a possibility which 
influence which is not intendedoccurs. 

[0050] Because of this, heat modification map informat 
ion 46 most becomes irrportant information inorderto 
do effective therapy for invasion of rrinirnurn limit. 
This heat modification map information 46 has been 
interwoven also depth of treatment site, and 
tliepararrEter of position makes extensive condition 
setting possible. 

[0051] In addition, size information 47 of ultrasound 
applicator 1 1 when controlling movement range etc 
theoccasion where positional control section moves 
ultrasound applicator 1 1 becomes necessary ,the water 
circuit flow information 48 when controlling water 
circuit 12, becomes tbeirrportant information 

[0052] Especially, when using or other miniature in ult 
rasound applicator 1 1 of technique, itorigi nates in 
absolute volume, there is a tendency where heating 
from the ultrasonic oscillator31 relatively becomes 
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large, heating of ultras' i applicator U which is not 
intended by controlling ^ercircuit 12 which is based 
on water circuit flow information 48 vis-a-vis this 
appropriately ,can be prevented in effective. 
Furthermore fact that specified ultrasound output with 
changing with theheating which impedance . 
characteristic and phase characteristic of ultrasonic 
oscillator 31 do not intend theultrasonic oscillator 31 
stops being acquired can be prevented. 

[0053] In addition, when material which has stretchabil 
ity in coupling film 33 which isshown in Figure 2a is 
used, extension and retraction of coupling film 33 can 
be caused bythe fact that it controls fill and effluent 
amount of degassed water. Because thickness (water 
depth of degassed water 35 oTperpendicular 
direction) of ultrasound propagation medium enclosure 
sectionchanges depending upon this extension and 
retraction , unrestrictedly it can adjust thefocal position 
of ultrasound which is irradiated according to objective 
etcofthe treatment. 

[0054] Ultrasonic probe information 49 sets various co 
ndition of ultrasound image diagnosis section 18, is 
used inorder to obtain stepped image for ultrasound 
image diagnosis, usage history information 50 
informs about maintenance time of ultrasonic oscillator 
3 1 equipment user by recordingthe usage history of 
ultrasound applicator 11,5 with you said, it is used 
by object of performance maintenance, it becomes 
information which is necessary in order todo treatment 
which is stabilized securely. 

[0055] As actualization means of memory 34, you can t 
hink for example RAM andthe ROM or other 
semiconductor rremory and magnetic rremory 
equipment or other utilization, degassed water 35 
which is supplied from water circuit 12 is filled up 
betweenthe ultrasonic oscillator 3 1 and coupling film 
33. ultrasound applicator 1 1 simply installation and 
removing is possible in main body. 

[0056] Conceptual configuration of driving waveform 
supply part 13 which relates to this invention in 
Figure 3 isshown. 

[0057] Relates to embodiment of this invention as for 
driving waveform supply part 1 3 which, amplifier 52 
in order amplifying to do waveform which is outputted 
fromthe waveform product ion part 51 and waveform 
production part 51 which form driving waveform in 
order to drive the ultrasonic oscillator 3 1 and matching 
circuit 53 in order to supply electric power to 
ultrasonic oscillator 3 lefficiently and output monitor 
54 which verified output state of amplifier 52and, it 
consists of, it has possessed constitution which 
suppliesthe driving waveform to ultrasonic oscillator 
3 1 by indication from system control part 22. 
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[0058] When power supr ' ->f ultrasonic treatment equ 
ipment is inserted by equ . .st user, system control 
part 22 doesthe connection verification of ultrasound 
applicator ll. When ultrasound applicator 1 1 there is 
a defectiveness in unconnected or connection,the 
system control part 22 through image display section 
16 and audio generation section 17,gives warning to 
equipment user. 

[0059] When ultrasound applicator 1 1 is connected no 
rmally, system control part 22 reads out individual 
information ofthe ultrasound applicator 1 1 from 
memory 34 of ultrasound applicator 1 1 making use of 
reading sectionl 9. 

[0060] As for system control par? 22 reading it is types 
and through image displaysection 16 and audio 
generation section 17, it informs outside the body 
using ofthe ultrasound applicator 1 1 / technique about 
use or other treatment adaptation information in 
thcrrddst of equipment user on basis of types / use 
objective information 44, furthermore, about 
thetreatable region or other treatment information which 
corresponds to treatment mode throu^i image display 
section 16,it informs equipment user, & . 

[0061] Because of this, as for equipment user it can ve 
rify whether or not theappropriale ultrasound applicator 
1 1 is connected to use objective, it is possible to do 
theappropriate treatment. 

[0062] In in this case, former time in use or other histor 
y of vibrator is indicated in theimage display section 
16, about exchange time and inspection time etcwhich 
design which is based on change over time of 
ultrasound applicator 1 1 are intended! nform equipment 
user, & . Because of this, as for equipment user always 
it can verify usage history ofthe ultrasound applicator 
1 1 , appropriate maintenance becomes possible. In 
addition when it passes exchange time, in order for 
treatment not to bepossible making use of applicator, it 
is possible also to add or othersafe mechanism which is 
controlled 

[0063] In addition, trearjr^nx>deiiifomation44 an 
d ultrasound applicator size irrforrnation 47 setting use 
/ unused selectionand movable range etc of positional 
control section 14 on basis of,througfr image display 
section 16, it informs equipment user, & . 

[0064] Next, system control part 22 controls water circ 
uit 12 on basis of watercircuit flow information 48 of 
ultrasound applicator 1 1, in addition sets ultrasound 
image diagnosis section 18 onthebasis of ultrasonic 
probe information 47. It is possible to prevent heat 
emission which ultrasound applicator 1 1 at time ofthe 
treatment is not intended by controlling appropriate 
water circuit 12 whichcorresponds to ultrasound 
applicator 11. 
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[0065] In addition, becau- tnpedance charactenstic of 
ultrasonic oscillator 3 1 due to heating bycontrolhng 
above-mentioned water circuit 12 and it is possible, 
tohold down change of phase characteristic, 
appropriateness and itirradiates ultrasound of output 
which is stabilized and it ispossible to do treatment. 

[0066] In addition, it reaches point where ultrasonic pr 
obe 32 which is mounted inthe this said ultrasound 
applicator 11 due to fact that degassed water 35 is 
filled up in ultrasound applicator 11 , can be used, it 
becomes possible to do image diagnosis due to 
ultrasound stepped imagewhich is necessary in order to 
raise treatment plan. 

[0067] When control of water circuit 12 is done, can pr 
epare image diagnosis whichuses ultrasound stepped 
image due to ultrasonic probe 32, system control part 
22 through image display section!6 and audio 
generation section 17, informs about fact that theimags 
diagnosis has become possible in equipment user, 6 . 
equipment user does image diagnosis of treatment 
objective site in this time point, operates theoperating 
part 1 5 on basis of image diagnosis information which 
is acquired because of this. Various setting of 
ultrasonic treatment equipment which is based on 
treatment plan which relatesto treatment objective site 
with this operation are inputted. 

[0068] Before starting actual treatment here, system co- 
ntrol part 22 does advance self diagnosis inorder to 
verify function of ultrasonic oscillator 31. By self 
diagnosis indication of ultrasonic oscillator 3 1 of 
system control part 22, driving waveform supply part 
13 applyingdoes waveform of output where extent 
which does not produceeffect on body is very weak in 
ultrasonic oscillator 31. oscillator 31 is changed to 
receiving state next and reflected power of reflected 
wavewhich this said oscillator 31 receives is measured 
due to output monitor 54 . 

[0069] This it compares with reflected power which was 
measured and it wascalculated reflected power which is 
expected from impedance characteristic 42 and phase 
characteristic 43. Whether or not actual measured value 
of reflected power and difference of calculated value, 
isinside reference range it can inform whether or not 
where characteristic of the ultrasonic oscillator 3 1 is 
normal by comparing. If characteristic of ultrasonic 
oscillator 31 is normal, system control part 22 
indicates thecontinuation of treatment that way. 

[0070] If characteristic of oscillator31 is fault, system 
control part 22 through image displaysection 16 and 
audio generation section 17 in equipment user, informs 
aboutthe fault of ultrasonic oscillator 31, stops 
treatment at once. After self diagnosis of ultrasonic 
oscillator 31 not only before starting treatment, 
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thedegassed water was fiP [pin ultrasound 1 
appl icator 1 1 , it is possi b» . , j do any step, 
themultiple times it is good executing in each step of 
treatment. 

[0071] When treatment plan is inputted, system contro 
I part 22 illumination time of ultrasound, decidesthe 
input electric power and illumination method or other 
ultrasound irradiation condition on basis of heat 
modification map information 46. heat modification 
map information 46 has shown between illumination 
time of ultrasound, and ^relationship of input electric 
power and size of heat-modified region of afflicted 
partdifTers depending upon ultrasound applicator 1 1 
which is used. ^ 

[0072] In addition, you can do to extensive optimum c 
ondition setting distance from thebody surface of 
treatment objective site and, or with distance from 
surface of treatment objective siteand position of 
treatment objective site. As for system control part 22 
ultrasound irradiation condition which is decided on 
basis of, theindication is given to driving waveform 
supply part 13 and positional control section 14 and 
thetreatment is started 

[0073] System control part 22 indicates driving freque 
ncy which is based on basic frequency information 41 
to thewaveform production part 51, that input electric 
power which is appointed in addition with 
theaforerrentioned treatment plan on basis of 
impedance characteristic information 42 and phase 
characteristic information 43, isacquired, amplitude of 
output waveform indicates to waveform production part 
5 1 . Furthermore, in order basic frequency information 
41, on basis of impedance characteristic information 
42 andthe phase characteristic information 43 for 
matching circuit 53 to become optimum state, it sets. 

[0074] In Figure 4 a and Figure 4 b , relationship betw 
een output waveform of thewaveform production part 
5 1 which relates to embodirrent of this invention and 
output waveform of theamplifier 52 has been shown 
with conceptual diagram . 

[0075] Especially, way it is shown in Figure 4 a regar 
ding driving condition whichuses frequency 
modulation method for ultrasound output, because 
other than basicfrequency impedance matching of 
matching circuit 53 or ultrasonic osci llator 3 1 stops 
coming off, possibilitywhere voltage and current which 
are not intended from amplifier 52unlike those where 
electrical load condition which is connected is 
intended, as result are outputted occurs. Because of 
this matching circuit 53, amplifier 52 and ultrasonic 
oscillator 31 become overloading stateand exert 
influence on characteristic and lifetime. 
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[0076] You express in cr of according to 3 below fo 
r example concerning re,_ .ing errixxiiment of this 
invention as means in order tosolve this. 

[0077] There is an input control method which control 
s input waveform to amplifier 52 asthe Means of 
Solution of first, by controlling amplitude of waveform 
which isoutputted from waveform production part 5 1 . 
As shown in Figure 4 b, in order for voltage which 
design is notintended and current which design is not 
. intended not to beout putted, in combination with 
amplitude of output waveform of waveform production 
part 5 1 tothe frequency beforehand, it controls system 
control part 22. As control method of this waveform 
production part 51, in order voLtajge and current 
whichcalculate waveform whfchis outputted in 
advance from amplifier 52 orrthe basis of frequency 
characteristic of inpeo^rK^cr^cteristicirforrnation 
42, phase characteristic information 43 and matching 
circuit 53 do notintend applying not to be done in 
ultrasonic oscillator 3 1, it is something whichcontrols 
output of waveform production part 5 1 . 

[0078] Or, amplitude of waveform which is outputted fr 
om waveform production part will berrade fixed, 
expecting that voltage and current which come off 
fronlhe specified design number are outputted with 
calculation, corresponding to frequencythe voltage and 
current which corns off from this said specified design 
number probably will beoutputted, also it is possible 
to control amplifying ratio of amplifier. 

[0079] Or, individual amplifier amplifying ratio pattern 
which corresponds to frequency on basisof respective 
ultrasonic oscillator is remembered beforehand, also 
rrethod whichindicates amplifying ratio pattern to 
amplifiCT52isthou^Tt. 

[0080] In addition or, you remember individual output 
waveform pattern which is based onthe respective 
ultrasonic oscillator 31 beforehand in memory 34 of 
ultrasound applicator 1 1, you thinkthe method which 
indicates output waveform pattern to waveform 
production part 51. 

[0081] As second Kfeare of Solutioa^ding feedbac : 
k circuit to amplifier 52, there is a method 
whichcontrols amplifying ratio of amplifier 52. 
waveform of fixed amplitude is outputted from 
waveform production part 51, voltag; and current 
which applying are done are observed in ultrasonic 
oscillator 31 withthe output monitor 54 . 

[0082] In order and, value which is observed with out 
put monitor 54, notto exceed reference value which is 
set in advance, it is something whichcontrols 
amplifying ratio of amplifier 52. In addition, it is good 
controlling amplitude of output waveform of the 
waveform production part 5 1 . 
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[0083] As third Means ot _ .ution, there is a method w 
hich controls output fromtheanplifier 52 by adding 
unshown equalizer circuit between waveform 
generating part 5 1 and amplifier 52, controlsthe-input 
waveform to amplifier 52. 

[0084] Unshown equalizer circuit is circuit which contr 
ols decay of outputaccordingto frequency of waveform 
which is inputted, decay inthe high frequency band 
where occurrence of current which voltage and 
designwhich design are not intended in advance on 
basis of frequency characteristicof impedance 
characteristic information 42 and phase characteristic 
information 43 and matching tirc^t 63 is not 
intended is estimatedis set largely. Because of this, in 
order for voltage which restricts inputoscillation to 
amplifier 52, design does not intend from amplifier 52 
and thecurrent which design is not intended not to be 
outputted, it issorrething which is controlled. 

[0085] Optimum ultrasound irradiation time which is d 
ecided like above, after condition of the output 
waveform production part 5 1 , amplifier 52 and 
matching circuit 53 is set, by heat modification map 
information 46 and treatment plan or. other condition , 
from systemcontrol part 22 is indicated to driving 
waveform supply part 1 3 . driving waveform supply 
part 13 ultrasound of optimum condition being 
optimal time vis-a-vis treatment,^ order to be 
outputted, supplies electric power to ultrasonic 
oscillator 13. 

[0086] Ultrasonic oscillator 3 1 is driven by electric po 
wer which is supplied from driving waveform supply 
part 13,irradiates ultrasound to treatrrent objective site. 
When treatment range reaches to widespread, treatrrent 
where lighting ofinovement and ultrasound of 
ultrasound applicator 1 1 with positional control 
section 14 iscombined is done. However, when 
applicator 1 1 in technique is used, or other equipment 
user being thehand, keeping, when it is a ultrasound 
applicator 1 1 of shape which it operates, the positional 
control section 14 is not selected and is not used 

[0087] like above following to treatment plan, ligitin 
g of ultrasound being dore,the treatrrent ends. After 
treatrrent ending, systemcontrol part 22 diagnosis 
result before treatment, writesthe information which 
regards diagnosis information or other treatrrent after 
treatrrent plan and treatment to thetreatrrent 
information memory 21 . 

[0088] In addition, it renews usage history of ultrasoni 
c oscillator 3 1 vis-a-vis memory 34 ofthe ultrasound 
applicator 1 1 making use of writing section 20. 
Furthermore, when it continues treatment, exchanging 
to ultrasound applicator 1 1 ofthe other types according 
to need, it can execute new treatrrent. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above trandatioa l ^j^^ 12 T> 
be held lSblefor any detriment fromitsuse. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.20 



[-0 0 8 9] w-t(o*^eBtc^*sgi£©fcHS'c-i*, m^&yJ 
c«:a3 Aiziata^tLfcjfi^ofltfiESWtaE^fc. la* laud 



[0 0 9 0] Z<D&£* vXxA^WSii2 2l*H^^LgB1 9 



[009 1] Z^r*. ^7^'J^1 KOIDWffiSiB 
f|t-^ttfat3«13 4<»£3HfKi:L-Cli, ROM^RAM^ 

-^>xtifH-(^£>£* 1 Dtmb? msizTPt 



[oo92] ztie><D*m&mi*tz&£* K^aiLSPi 914* 



[009 3] fcfc, iaJ:IftWLfc£ffi<0»lBI*. «£H<D£» 



[0089] With embodiireu . .iich relates to this inventio 
n above, as for individual information ofthe 
ultrasound applicator 1 1 constitution when it is 
reirembered in memory 34 inside allultrasound 
applicator 1 1 was expressed to example. But types 
and only ID information which manufacturing number 
or other coding of ultrasound applicator 1 1 is doneis 
given to memory 34 as other method, as for 
individual information of theultrasound applicator 11 
which corresponds to ID information with method 
which isrerrembered beforeliand in treatment 
information memory 21 of ultrasonic treatment 
equipment main body, similar effect isacqirired. 

[0090] In this case, system control part 22 after taking 
in ID information of ultrasound applicator 1 1 
makinguse of reading section 19, reads individual 
information of ultrasound applicator 1 1 
whichcorresponds to I D information from treatment 
information memory 2 1 of ultrasonic treatment 
equipment main body, sets for the treatment variously. 
As for oscillator individual information of treatment 
information rremory 21 it has possessed constitution 
whichcan do modification and addition to timely. 

[0091 ] In order here, to record ID information of ultras 
ound applicator 1 1, it can apply the ROM and RAM or 
other semiconductor memory , magnetic memory , 
optical rremory and barcode etc asthe actualization 
means of rremory 34. In addition, method of 
designating impedance information itself, as ID 
inforrmtionwith impedance characteristic of ultrasonic 
oscillator 3 1 and measuring phase characteristic making 
use of theoutput monitor 54. It can utilize also method 
which expresses binary code making use ofthe switch 
which uses kind of electric circuit which is shown in 
Figure 5. 

[0092] When these rrethod are used, reading section 1 
9 uses those whichcorrespond to respective system In 
addition, with individual information which 
corresponds to ID information in thetreatment 
information memory 21 of ultrasonic treatment 
equipment main body you remember usage history or 
other writing inforrmtioa Furthermore, dividing 
individual information of ultrasound applicator 11, 
into memory 34 of the ultrasound applicator 1 1, and 
treatment information memory 21 of ultrasonic treatment 
equipment main body also method which it records 
isthought. 

[0093] Furthermore, above embodiment which is explai 
ned being somet^ng whichis stated in order to make 
understanding of this invention easy, is notsomething 
which is stated, in order to limit this invention 
Therefore, each element which is disclosed in above- 
rrentioned embodimentis gist which includes also all 
design change and equivalent matter which belongto 
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[0094] With for exarrple above-mentioned embodiment 
forms individual information of ultrasound applicator 
1 1 thebasic frequency information 41 which, • 
Consecutive example when treatment is done 
irnpedance characteristic information 42 and phase 
characteristic information 43 andthe for outside the 
body / or other types / use objective information 44 in 
technique, focus depth or other heating possibleregion 
information 45 of ultrasonic oscillator 3 1 , size 
information 47 of heat modification map information 
46 and ultrasound applicator, watercircuit flow 
information 48, making use of ultrasonic probe 
information 49 and usage historyinformation 50 or 
otter information was shown, but therespective 
information which forms these individual information 
can also use with combinationof alone or a plurality 
types. 

[0095] 

[Effects of the Invention] As above expressed, accordin 
g to ultrasonic treatment equipment due to this 
invention, when themultiple you use same or 
ultrasound applicator of multiple kinds in, set 
thedriving condition securely, it can identify can 
manage information which isnecessary for history 
management with individual serial No without easy 
andni stake. 

[0096] Furthermore, it is possible to control optimum p 
ropa^tion medium ineach ultrasound applicator on 
basis of each individual information. 

[0097] Furtherrmre, when exchanging ultrasound appl 
icator of multiple, it set driving conditionof mistake, 
assuning, in addition that or disadvantage which is 
notexpected in by chance occurred in ultrasound 
generation source, it can prevent themal function by fact 
that you watch voltage and current. 

[0098] Furthermore, it occurs in ultrasound generation 
source, there being a disadvantage which isnot . 
expected, because it is possible to do detection with 
theself diagnosis in advance appropriate maintenance 
does, can prevent fact thatthe ultrasound which in 
addition you do not intend is irradiated. 

[0099] In addition, ultrasonic treatment equipment whi 
ch brings optimum remedial effect with invasion of the 
ninimum Unit can be offered f 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a schematic diagram which shows consti 
tution of ultrasonic treatment equipment which relatesto 
this invention 
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[Figure 2] (a) is schemal. agram which shows const it 
ution of ultrasound applicator whichrelates to this 
invention, (b) is conceptual diagram which shows 
constituent of therremory which relates to this 
inventioa 

[Figure 3] It is a conceptual diagram which shows cons 
titution of driving waveform supply part which 
relatesto this inventioa 

[Figure 4] Fact that it stows in (a) and (b) is conceptua 
l diagram related to withoutput waveform of waveform 
production part which relates to embodiment of this 
invention and theoutput waveform of amplifier. 

[Figure 5] It is a conceptual diagram in order to explain 
constitution in order to recordthe ID information of 
ultrasound applicator of embodiment which relates to 
this inventioa 

[Explanation of Reference Signs in Drawings] 

1 1 ... ultrasound applicator 

12... water circuit 

1 3... driving waveform supply part 

14... positional control section 

15... operating part 

16... image display section 

17... audio generation section 

18... ultrasound diagnosis section 

19... reading section 

20... writing section 

21 ... treatment information memory 

22... system control part 

31 ... ultrasonic oscillator 

32.., ultrasonic probe 

33... coupling membrane 

34... memory 

41 ... basic frequency information 

42... impedance characteristic information 

43... phase characteristic information 
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44... types / use objective nration 

45... heating possible region information 

45... heat modification map information 

47... ultrasound applicator size information 

48... water circuit flow information 

49... ultrasonic probe information 

50... usage history information 

5 1 ... waveform production part 

52... amplifier 

53... matching circuit 

54... output monitor 
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